The genus Heliophorus Geyer, 1832, in the subfamily Lycaeninae (s. str.), presently comprises 20 species occurring in tropical to temperate zones of the Palearctic and Oriental Regions. Yago et al. (2000) recently updated the classification of Heliophorus, and divided the genus into two subgenera, Heliophorus s. str. and Kulua Zhdanko, 1995 as well as an unnamed group for H. kiana (Grose-Smith, 1889). In particular, they considered the following character states as autapomorhies for the clade composed of Kulua: 1) M 1 on underside of wings arranged in a continuous band, 2) E 3 on underside of hindwing shifted inwardly in cells 4 and 5, 3) female genital plate with large lamellate antevaginal process more or less bifurcate, 4) Female genital plate with bank-like swelling along posterior margin, 5) female ductus bursae short, etc. In addition, Yago et al. recognized the following three species groups in Kulua: tamu-group, saphir-group and yunnani-group. According to them, the presumed autapomorphies of the tamu-group are 1) hindwing inner margin distinctly longer than costa, 2) hindwing tail short and broad, 3) M 1 on underside of wings arranged in a conspicuous continuous band, 4) female genital plate very wide anteriorly with wide lamellate flange of antevaginal process, 5) female ductus bursae extremely short and 6) male genital valva tending to be oval or spherical; those of the saphir-group are 1) juxta produced into a pair of extraordinarily elongate process and 2) E 3 marking on underside of hindwing extremely enlarged; those of the yunnani-group are 1) wings rounded with evenly curved termen, 2) hindwing lacking tail, 3) M 1 on underside of wings absent, 4) underside of wings lacking black markings of E 1 , E 2 and E 3 , 5) space between E 1 and E 3 extremely widened, 6) male genital valva with slightly subbasal area bordered by internal ridge and 7) male genital juxta with a pair of deep invaginations and a pair of long processes. The subgenus Kulua characterized by the above features comprises 14 species occurring in Kashmir across Himalayan region (including Nepal, Sikkim, Bhutan and Assam) to Myanmar, Thailand, Laos, Vietnam and China.
str. and Kulua Zhdanko, 1995 as well as an unnamed group for H. kiana (Grose-Smith, 1889) . In particular, they considered the following character states as autapomorhies for the clade composed of Kulua: 1) M 1 on underside of wings arranged in a continuous band, 2) E 3 on underside of hindwing shifted inwardly in cells 4 and 5, 3) female genital plate with large lamellate antevaginal process more or less bifurcate, 4) Female genital plate with bank-like swelling along posterior margin, 5) female ductus bursae short, etc. In addition, Yago et al. recognized the following three species groups in Kulua: tamu-group, saphir-group and yunnani-group. According to them, the presumed autapomorphies of the tamu-group are 1) hindwing inner margin distinctly longer than costa, 2) hindwing tail short and broad, 3) M 1 on underside of wings arranged in a conspicuous continuous band, 4) female genital plate very wide anteriorly with wide lamellate flange of antevaginal process, 5) female ductus bursae extremely short and 6) male genital valva tending to be oval or spherical; those of the saphir-group are 1) juxta produced into a pair of extraordinarily elongate process and 2) E 3 marking on underside of hindwing extremely enlarged; those of the yunnani-group are 1) wings rounded with evenly curved termen, 2) hindwing lacking tail, 3) M 1 on underside of wings absent, 4) underside of wings lacking black markings of E 1 , E 2 and E 3 , 5) space between E 1 and E 3 extremely widened, 6) male genital valva with slightly subbasal area bordered by internal ridge and 7) male genital juxta with a pair of deep invaginations and a pair of long processes. The subgenus Kulua characterized by the above features comprises 14 species occurring in Kashmir across Himalayan region (including Nepal, Sikkim, Bhutan and Assam) to Myanmar, Thailand, Laos, Vietnam and China.
The male genitalia of most species of the subgenus Kulua were briefly described with simple illustrations by Riley (1929) and Huang (1999) . Here I redescribe and illustrate in more detail the male genitalia of all species of Kulua, except for H. brilliantinus Huang, 1999 and H. pulcher Chou, 1994 which could not be examined. Female genitalia are only illustrated for H. tamu (Kollar, 1844) (Zhdanko 1995) , and H. brahma Moore, 1858 , H. saphir (Blanchard, 1871 and H. yunnani D'Abrera, 1993 (Yago et al. 2000) . General-ly, identification of female species of Kulua is very difficult because of their very similar wing markings. I have found distinct differences among these species mainly in the lamella antevaginalis of the female genitalia as described below. Based on detailed analysis of wing markings and genitalia, I provide a key to both males and females for the species of Kulua.
Five species of Heliophorus have been recorded previously from Vietnam: H. epicles (Godart, 1824) , H. ila (de Nicéville, 1896) , H. kohimensis (Tytler, 1912) and H. brahma (Fruhstorfer 1912 , Metaye 1957 , Eliot 1963 , Yago et al. 2000 . In late March 1998, one of authors of the new taxon, A. L. Monastyrskii participated in a biological survey in Vietnam, in cooperation with the BirdLife International Vietnam Programme. During this survey he collected some specimens of a species of Heliophorus in Ngoc Linh Nature Reserve, located in Kon Tum province, Central Vietnam. This species is similar to H. tamu, H. eventa Fruhstorfer, 1918 , H. hybrida (Tytler, 1912 , H. brahma, H. pulcher and the nominotypical subspecies of H. androcles (Westwood, 1852) in having the metallic green appearance on the upperside of both wings. However, after careful examination of the general appearance and the male and female genitalia of this material, I reached the conclusion that it is undescribed. This discovery may be worthy of note because Heliophorus species are well clarified in the Lycaenidae because of their striking metallic wing markings in males, and show high endemism in Central Vietnam (Anonymous 1994, Collins et al. 1991) . In this paper we also describe a new species of the subgenus Kulua and discuss its phylogenetic position and classification.
MATERIALS AND METHODS

Material
Specimens examined in this work are dried adults. Their data and depositions are mentioned under the descriptions of each species. They were from the following collections: The Natural History Museum, London (BMNH), the Kunming Institute of Zoology, China (KIZC), the South China Agricultural University (SCAU), the Museum of Nature and Human Activities, Hyogo (MNHAH), the Kitakyushu Natural History Museum (KNHM), the Kurashiki Museum of T  E,  145, 2002 146
Figs. 1-4. Heliophorus smaragdinus. -1, Holotype, male, upperside; 2, ditto, underside; 3, paratype, female, upperside; 4, ditto, underside. 1 2 3 4
Methods
For the observation of adult genital structures, apical parts of the abdomen were placed in a 5% KOH solution at about 50°for 3-5 hours depending on the size of material, then neutralized in 2% acetic acid. After this treatment, they were washed with distilled water and placed in 80% ethanol for dissection and observation. Chlorazol black E and Delafield's hematoxylin were used to stain the membranes. Structures were examined and illustrated under an Olympus SZ-60 stereoscopic microscope with magnifications up to ϫ126. For detailed microstructure, a Leica MZ12 stereoscopic microscope with magnification up to ϫ400 was used.
Terminology of the male genitalia follows Shirôzu (1960) , except for the substitution of brachium by falx, and that of the female genitalia by Shirôzu & Yamamoto (1956) except for the term corpus bursae. In wing markings, we adopt the system proposed by Schwanwitsch (1949) . However, as to E 3 of the underside, we included not only the outer black lines but also the inner white and black lines in E 3 . The cells 1' and 1 in his system were treated as cells 1a and 1b+c, respectively.
TAXONOMIC PART
Checklist
Heliophorus Geyer, 1832 subgenus Kulua Zhdanko, 1995 Heliophorus tamu-group tamu (Kollar, 1844) 
Key to species of the subgenus Kulua
The following key based on wings and genitalia can distinguish the species of the subgenus Kulua of the genus Heliophorus. Some species were based on the published descriptions and illustrations of wings and male genitalia of Riley (1929 ), D'Abrera (1986 , 1993 , Chou (1994) , Huang (1999) and Yago et al. (2000 ) of underside straight, prominent (especially on forewing), dark and often covered with reddish scales in cells 2 and 3 (sometimes also in cell 4) of forewing. Discal area on underside of forewing with a distinct and extensive orange (flushed orange) patch. In male genitalia, tegumen with a pair of long lateral processes (fig. 52) ; valva expanded and truncate on posterior margin ( fig. 52) . In female genitalia, lamella antevaginalis narrowly and longitudinally swollen on midventral area of basal portion, produced posteriorly into broad, short process with marginal serration (fig. 56) 
Diagnosis
Upperside of male wing metallic emerald green with broad black marginal border; upperside of male hindwing with two narrow, orange submarginal lunules. In male genitalia, costa of valva produced into wide triangular process at base and bearing long pointed projection on its posterior margin.
Description
Male. -Head, thorax and abdomen (figs. 1, 2): Similar to congeners; male fore-tarsi fused to single segment ending in rounded point with spines; length of antenna 8.6-9.2 mm.
Male wing (figs. 1, 2). -Forewing triangular in shape; costal margin almost straight, weakly curved near apex, more or less arched near base; apex weakly angulated; outer margin slightly arched on anterior half, almost straight on posterior half; inner margin almost straight. Hindwing with short, broad tail at tip of vein 2; costal margin almost straight, distinctly shorter than inner margin; outer margin faintly arched, slightly produced at apex of each vein but strongly so at tip of vein 6; anal angle developed. Length of forewing: 16.5-17.0 mm. Length of tail: 2.0-2.5 mm.
Upperside of forewing metallic emerald green on basal half, with broad black outer marginal and narrow costal marginal borders; metallic area extending to basal 3/4 of cell 1a, basal 4/5 of cell 1b+c, basal 1/2 of cell 2, basal 1/3 of cell 3, base of cells 4 and 5, and discoidal cell; fringe consisting of inner short blackish and outer long brown scales, mixed with many long white scales at outer margin of cells 1b+c and 2.
Upperside of hindwing metallic emerald green as on upperside of forewing, with broad black costal, outer marginal and inner marginal borders; metallic area extending to basal 2/3 of cell 2, basal 1/2 of cell 3, basal 1/5 of cell 4 and posterior 2/3 of discoidal cell, slightly present on anterior portion of cell 1b+c and base of cell 5; orange submarginal lunules apparent in cells 1b+c and 2, obscure in cell 3, expanded to anal angle in cell 1b+c; width of submarginal lunules 0.6-0.9 mm in cell 1b+c and 0.7-1.0 mm in cell 2; fringe consisting of inner short blackish and outer long whitish scales, the latter darker at tips of veins and toward anal angle.
Underside of forewing yellowish-ochreous in ground color; cell 1a and posterior half of cell 1b+c whitish-gray; D 1 (discocellular bar) recognizable as obscure dark line; M 1 (discal line) blackish, covered with red scales from M 1 1b+c or M 1 2 to M 1 5, and appearing as slightly arched line extending from cells 1b+c or 2 to 7+9 or 10; E 3 (submarginal bars) appearing as large elliptical black bar in cell 1b+c, very narrow in cell 2, obscure in cell 3 and also barely present in cells 4 and 5, and white-bordered along inside in cell 1b+c and faintly in cell 2; red submarginal border between E 1 (outer marginal line) and E 3 present in cell 2, weak in cell 3; E 2 (inner marginal line or bars) fused with E 1 , narrowly lined along inside of fringe, represented by black in cells 1a and 1b+c and then red from cell 2 to apex; fringe mainly consisting of two rows of scales, inner short and outer long ones; inner scales reddish and slightly mixed with brownish ones, blackish in cells 1a and 1b+c; outer scales brown, whitish in cells 1b+c and 2.
Underside of hindwing yellowish-ochreous in ground color as on forewing; M 2 (subbasal dots) appearing in cell 1b+c and discoidal cell as small black dot, and in cell 7 as faint blackish bar; D 1 discernible as very obscure dark bar; M 1 appearing as slightly obscure black line irregularly arched, extending from cell 1a to cell 7, shifted inwardly in cell 1a and outwardly in cell 3, sometimes disappearing in cells 1a to 1b+c; E 3 represented by black-bordered white lunules, arranged almost parallel to outer margin, shifted inwardly in cells 4 and 5; width of lunule in cell 1b+c about 0.2 mm; red submarginal border between E 2 and E 3 rather broad, particularly extended inwardly in cells 4 and 5, partially suffused with whitish scales, bordered inwardly with series of narrow white lunules representing part of E 3 and bordered outwardly with series of blackish E 2 ; width of red submarginal border (width from inside of E 1 to inner margin of submarginal border) 1.6-2.4 mm in cell 1a, 1.6-2.0 mm in cell 1b+c, 1.8-2.0 mm in cell 2, 1.6-2.2 mm in cell 3, 2.4-2.6 mm in cell 4, 2.5-2.8 mm in cell 5, 1.5-1.6 mm in cell 6, 0.6-0.8 mm in cell 7; E 2 represented by semicircular blackish spot in each cell, becoming larger in cell 2 and connected with white marginal stripes; white marginal stripes very slender and separated by red submarginal border extending along each vein; E 1 appearing as narrow red line along outsides of marginal white stripes and connected with red submarginal border expanded along each vein; fringe as on upperside of hindwing, but inner short scales becoming reddish.
Male genitalia (figs. 6-13). -Rounded as a whole. Ring slightly inclined posteriorly. Tegumen very short, lateral process hardly produced. Socius long, about half as long as height of ring, covered with many longish hairs above, in lateral view slender, weakly arched, directed posteroventrally and tapered to apex, in dorsal view broad basally, divergent from each other to apical 2/3, then slightly curved inwardly at apical 1/3, tapered apically and weakly pointed at apex. Vinculum narrowed. Saccus short, slightly arched and 0.3ϫ as long as height of ring. Falx slender, extending beyond apex of socius, pointed at apex. Valva large, broad, 0.8ϫ as long as height of ring, in lateral view slightly elliptical, more or less angulated at apex, in dorsal view very broad and evenly thick throughout length, roundly arched on outer wall, widely concave on inner wall, strongly curved inwardly on apical portion and sharply pointed at apex; dorsal inner margin of valva produced inwardly into transtilla-like horizontal process at base of costa, deeply concave at middle, middle to apical portions strongly serrate; basal process of costa wide, plate-like, triangular, with long and sharply pointed projection on posterior portion;
Figs. 6-13. Male genitalia of Heliophorus smaragdinus, scale 0.5 mm. Dorsum, dorsal view; 7, right valva, dorsal view; 8, genitalia as a whole, lateral view; 9, phallus, lateral view; 10, ditto, dorsal view; 11, juxta, lateral view; 12, ditto, dorsal view; 13, ditto, ventral view. ventral inner margin of valva almost straight, slightly serrate on subapical portion, lower apical margin strongly produced into narrow triangular process. Phallus rather short, thick, 1.5ϫ as long as height of ring; suprazonal portion slightly shorter than subzonal portion, straight, gradually tapered on apical 1/5 and ending in pointed apex; perivesical area on less than apical 1/3 of dorsal surface of suprazonal portion, surrounded by weak cornutus; vesica with long, serrate cornuti; subzonal portion in lateral view evenly curved dorsally, coecum penis short. Juxta well developed, about 0.4ϫ as long as height of ring, in dorsal view moderately broad and flattened at base, slightly concave on dorsocentral region, produced into pair of long triangular processes posteriorly; lateral portion slightly produced into flexed projection with which basal extension of costa of valva is articulated; ventromedian projection of juxta short. Length of male genitalia: 2.1-2.2 mm (n = 3).
Female. -Head, thorax and abdomen (figs. 3, 4): Very similar to male; apical portion of tarsi bearing pair of movable lateral craws; length of antenna 8.0 mm.
Female wing (figs. 3, 4). -wing shape similar to male, but outer margin of forewing evenly arched; relative lengths of costal margin to inner margin on forewing shorter than in male, so that apex more weakly produced and rounded; relative lengths of inner margin to costal margin on hindwing slightly shorter than in male. Length of forewing: 15.5 mm.
Upperside of forewing blackish brown, with large, elliptical, orange discal patch extending from vein 2 to vein 10 and apical portion of discoidal cell, becoming obscure in cell 7+9, 3.0 mm in transverse length, 6.0 mm in longitudinal length; fringe mainly consisting of brown scales, mixed with white scales in cell 1b+c and slightly in cell 2.
Upperside of hindwing blackish brown, with row of wide orange submarginal lunules from cells 1a to 5, obscurely in cell 6; some orange scales scattered inwardly in cells 4 and 5; width of orange lunules 0.9 mm in cell 1b+c, 1.0 mm in cells 2 and 3, 1.2 mm in cell 4 and 1.0 mm in cell 5; fringe consisting of short, black basal scales and long, white apical scales, the latter much darker at tips of veins and toward tornus.
Underside of fore-and hindwing almost as in male; width of red submarginal border (width from inside of E 1 to inner margin of submarginal border) on hindwing 1.8 mm in cell 1a, 1.8 mm in cell 1b+c, 2.0 mm in cells 2 and 3, 2.8 mm in cell 4, 3.0 mm wide in cell 5, 2.0 mm in cell 6, 0.6 mm in cell 7.
Female genitalia (figs. 14-16). -Eighth abdominal tergum large and trapezoidal, narrowed posteriorly. Genital plate almost as long as 8th abdominal tergum. Lamella antevaginalis in ventral view long and rather wide on basal half, produced posterolaterally into pair of rather long broad processes on apical half; broad processes weakly and narrowly divergent from each other, roughly serrate marginally, rather rounded apically, 1.5ϫ as long as wide; midventral portion widely and strongly swollen ventrally, its base expanded dorsally on both sides and connected with oval swelling of lamella postvaginalis; in lateral view lamella antevaginalis very broad basally, tapered to apical portion and truncate at apex, in dorsal view deeply, widely and longitudinally concave and forming furrow; total length of lamella antevaginalis about 0.6 mm. Ostium bursae opened just posterior to base of lamella antevaginalis on anterior 1/3 of genital plate. Lamella postvaginalis weakly sclerotized on anterior 4/5 and strongly sclerotized on posterior 1/5, in ventral view with large, strong, longitudinally oval swelling present just posterior to ostium; oval swelling almost as wide as half of basal width of lamella antevaginalis and tightly pressed against furrow-like dorsal concavity of lamella antevaginalis; posterior 1/5 of lamella postvaginalis strongly and transversely swollen, with small irregular ventromedian desclerotizations and bearing many shallow transverse wrinkles; length of lamella postvaginalis 0.7 mm. Bursa copulatrix consisting of very short ductus bursae and elongate membranous corpus bursae. Ductus bursae thick, hemi-cylindrical, as long as wide and connected with base of projecting coecum bursae at end, in dorsal view deeply concave or furrow-like. Ductus seminalis arising from dorsal portion of base of corpus bursae close to ductus bursae. Coecum bursae very short, cylindrical, tapered to apex, sclerotized on luminal side and covered with membrane on coelomic side. Corpus bursae long, directed anteriorly, 5ϫ as long as 8th tergum, arising from dorsal surface of anterior extremity of ductus bursae, evenly slender on proximal 1/2, then rather cylindrically thickened from distal 1/2, spherically swollen on distal 1/3, of which diameter is 1.5ϫ as long as 8th tergum; signa absent. Papilla analis rounded apically, rather strongly sclerotized on basal 3/5, bearing many setae of various lengths on apical 2/5; apophysis posterioris slender, Etymology. -The specific name, smaragdinus, is derived from the feature of the wing markings, which shine like an emerald.
Geographical distribution. -This species is known only from Kon Tum Prov., C. Vietnam.
Biology. -At Ngoc Linh Natural Reserve, both sexes of this species were observed on the banks of a mountain stream at 1,600-1,700 m alt. within a riverine forest ( fig. 5 ). This site is situated in the vicinity of the summit of Ngoc Linh mountain (2,596 m). The stream was 5-10 m wide and surrounded by montane evergreen broadleaf forest. Broadleaf trees are dominant at these altitudes, and include members of the Fagaceae (genera Lithocarpus and Quercus) and the Lauraceae. The banks were covered with some species of herbs, including species of Persicaria (Polygonaceae), such as P. perfoliata (L.) H. Gross, P. caespitosa (Blume) Nakai, P. chinensis (L.) Nakai, P. hydropiper (L.) Spach (Ronse Decraene & Akeroyd 1988). P. chinensis (= Polygonum chinense) is a host plant of H. epicles, H. ila and H. kiana (Johnston & Johnston 1980 , Morishita 1986 , Hamano 1986 , Igarashi & Fukuda 1997 , Aoyama 1998 , Shu 1999 , Bascombe et al. 1999 ). In this locality, H. smaragdinus was rather frequent from mid March to early April. They fly close to the ground among stones or in sunlit patches for patrolling and mating. Specimens were collected between 9 to 12 a.m. on stones, warmed by the sun. In some other places, the streams were wider, and this species was observed on small stones in grassland near the waterside.
Remarks. -In general appearance, the male of the present new species differs from other species having metallic green wings by the following characters: 1) metallic green scales on upperside of wings more yellowish (emerald green) and not basally frosted (powdered), 2) metallic green area restricted to about basal 1/2 on forewing and to basal 2/3 and posterior 1/3 on hindwing, 3) orange submarginal lunules on hindwing upperside narrow and confined from cells 1a to 3 (faint in cell 3). In the male genitalia, this species is similar to H. brahma and H. eventa, but differs from the latter two as follows: 1) posterior projection of costal process longer and more sharply pointed at apex, 2) ventral inner margin of valva more strongly produced on apical portion into narrower triangular process.
This new species is assigned to the subgenus Kulua on the basis of wing markings and genitalia, and has six autapomorphies supporting the monophyly of the tamu-group within this subgenus and mentioned in the introduction of this paper. The male genitalia of this species has a pointed projection on the posterior margin of the costal process of the valva ( fig. 7) and greatly reduced pair of lateral processes of the tegumen ( fig. 8) Yago et al. 2000) . -Lateral processes of tegumen triangular, long, rather slender and usually extended slightly beyond distal portion of socius. Socii in dorsal view moderately divergent from each other, thick but tapered apically. Falx in lateral view strongly curved throughout length. Saccus short. Valva in lateral view very large, broad, rounded and more or less serrate on posterior margin; dorsal inner margin produced inwardly at base of costa, deeply and narrowly concave at middle, subapical to apical portions serrate posteriorly, basal process of costa wide, triangular, with weak tooth on posterior portion and angulated or often minutely serrate at apex; ventral inner margin widely and rather strongly curved and strongly produced at subapical to apical portions into serrate triangular process. Phallus rather short; suprazonal portion slightly shorter than subzonal portion; dorsal surface of perivesical area surrounded by weak cornutus. Juxta small, with pair of short triangular lobes produced posteriorly. Length of male genitalia: 2.0-2.3 mm.
Female genitalia (figs. 23, 24). -Lamella antevaginalis in ventral view very short and wide in basal portion, produced posteriorly into pair of very long triangular lobes which are strongly serrate on outer margins and sharply pointed at apices, midventral portion narrowly and weakly swollen, its base expanded laterally and not connected with oval swelling of lamella postvaginalis on both sides, in lateral view rather narrow, tapered to apical portion and pointed at apex; length of lamella antevaginalis 0.6-1.0 mm. Lamella postvaginalis with weak and transversely oval swelling just posterior to ostium; posterior portion of lamella postvaginalis small, narrowly and strongly swollen. Ductus bursae short and small, with very short, protuberance-like coecum bursae anteriorly. Ductus seminalis arising from dorsal portion of base of corpus bursae close to ductus bursae.
Specimens examined. Moore, 1858 (figs. 20-22, 25, 26) Male genitalia (figs. 20-22). -Lateral process of tegumen almost absent, only slightly produced. Socii in dorsal view similar to those in H. tamu, but more slender. Falx and saccus as in H. tamu. Valva in lateral view large, broad, slightly elliptical and rounded on posterior margin; dorsal inner margin produced inwardly at base of costa, weakly concave at middle, subapical to apical portions produced posteriorly into many short spines, basal process of costa wide, triangular, with short pointed projection on posterior margin; ventral inner margin slightly curved, strongly and widely produced into strongly serrated, triangular process at subapical to apical portions. Phallus and juxta as in H. tamu. Length of male genitalia: 2.1-2.3 mm.
Heliophorus brahma
Female genitalia (figs. 25, 26, modified after Yago et al. 2000) . -Lamella antevaginalis in ventral view rather short and very wide on basal half, produced posteriorly on apical half into pair of broad short processes which are rounded and serrated marginally, midventral portion widely and rather strongly swollen, its base as in H. tamu, in lateral view rather broad, tapered to apical portion and serrated at apex; length of lamella antevaginalis 0.5-0.7 mm. Lamella postvaginalis with strong and rather longitudinally oval swelling just posterior to ostium; posterior portion of lamella postvaginalis widely and strongly Fruhstorfer, 1918 (figs. 27-29, 33, 34) Male genitalia (figs. 27-29)-Lateral process of tegumen almost absent as in H. brahma. Socii in dorsal view widely divergent from each other, moderately thick, gently tapered apically, convergent at apices. Falx as in H. brahma, but rather weakly curved. Saccus as in H. tamu. Valva in lateral view as in H. brahma, but shorter and more rounded as a whole, dorsal inner margin similar to H. brahma, but basal process of costa more angulated and with more strongly pointed projection on posterior margin; ventral inner margin as in H. brahma, but subapical to apical portions more narrowly produced into triangular process with rather weak serration. Phallus and juxta as in H. tamu. Length of male genitalia: 1.6-2.0 mm.
Heliophorus eventa
Female genitalia (figs. 33, 34). -Lamella antevaginalis in ventral view short and narrow in basal portion, produced posteriorly into pair of extremely divergent lateral lobes, occasionally bent dorsally on outer margins and serrated or pointed at apices, midventral portion narrowly and strongly swollen, its base as in H. tamu but rather weakly expanded laterally, in lateral view very narrow, thin, straight and serrated or pointed at apex; length of lamella antevaginalis 0.4-0.6 mm. Lamella postvaginalis with rather strong and longitudinally oval swelling just posterior to ostium; posterior portion of lamella postvaginalis moderately wide and strongly swollen. Ductus bursae Remarks. -In appearance, this species is very similar to H. tamu, however, the former is easily distinguishable from the latter on the basis of male genitalia in having the tegumen lacking a pair of long lateral processes (figs. 19, 29) and the valva lacking a short projection on the posterior margin of the basal process ( figs. 18, 28 ).
This species was described by Fruhstorfer (1918) as a subspecies of H. viridipunctata (de Nicéville, 1890) , and was recently raised by Huang (1999) to specific status. H. viridipunctata has been identified by Riley (1929) as a junior synonym of H. tamu. However H. eventa was treated as the former name by at least Aoyama (1998 ), D'Abrera (1993 , Leech (1892 Leech ( -1894 , Seitz (1927) , Watanabe (1998) and Yago et al. (2000) . Thus H. viridipunctata sensu the above authors also becomes a synonym of H. eventa. (Westwood, 1852) (figs. 30-32, 35, 36) Male genitalia (figs. 30-32). -Lateral process of tegumen strongly developed and terminated slightly anterior or posterior to distal portion of socius. Socii moderately thick. Falx as in H. tamu. Saccus slightly longer than in H. tamu. Valva very similar to H. tamu, but in lateral view slightly more elliptical, and basal process of costa rather weak, more posteriorly produced and without weak tooth on posterior margin; ventral inner margin slightly curved at middle and very weakly produced into serrated triangular process at subapical to apical portions. Phallus and 35, 36 ). -Lamella antevaginalis in ventral view rather short and rather narrow on basal half, produced posterolaterally on apical half into pair of broad processes which are rounded and serrated marginally, midventral portion rather narrowly and strongly swollen, its base not connected with oval swelling of lamella postvaginalis on both sides as in H. tamu, in lateral view rather narrow, tapered to apical portion and truncated at apex; length of lamella antevaginalis 0.4-0.5 mm. Lamella postvaginalis with strong, longitudinally oval, rather small swelling just posterior to ostium; posterior portion of lamella postvaginalis moderately wide and strongly swollen. Ductus bursae and ductus seminalis as in H. tamu.
Heliophorus androcles
Specimens examined. -4( 1&, Chin state, Myanmar (BLKU); 7( 1&, Kachin, Myanmar (BLKU & YWPC); 3(, Naga Hills, India (MNHAH). (Tytler, 1912) (figs. 37-39) Male genitalia (figs. 37-39). -Lateral process of tegumen short, about 1/2 as long as socius. Socii in dorsal view as in H. androcles, but more slender in apical half. Falx rather slender, more strongly curved in middle. Saccus slightly longer than in H. androcles. Valva very similar to H. androcles, but basal process of costa more strongly produced posteriorly and rounded at apex; dorsal inner margin more narrowly concave on subbasal to middle portions, middle to subapical portions more roughly and strongly serrated laterally, apical portion minutely serrated posteriorly. Phallus and juxta as in H. tamu. Length of male genitalia: 2.2 mm.
Heliophorus hybrida
Female. -Unknown. Specimens examined. -1(, Naga Hills, Assam (BMNH).
Remarks. -In appearance, this species is very similar to H. brahma, however, the former differs from the latter in the male genitalia on the basis of the Male genitalia (figs. 40-42). -Lateral process of tegumen as in H. tamu, but slightly shorter and always extended slightly anterior to distal portion of socius. Socii in dorsal view moderately thick, more or less narrowly divergent from each other. Falx rather weakly curved throughout length. Saccus longer than H. tamu. Valva in lateral view large, broad, rather elliptical and more or less produced on posterior margin; dorsal inner margin produced posteriorly rather than inwardly at base of costa, deeply concave but with short pointed projection at middle, subapical to apical portions weakly serrated, basal process of costa slender and pointed at apex; ventral inner margin weakly curved, and serrated but hardly produced at subapical to apical portions. Phallus and juxta similar to H. tamu. Length of male genitalia: 1.9-2.3 mm.
Female genitalia (figs. 46, 47). -Lamella antevaginalis in ventral view rather long and wide on basal half, produced posteriorly or rarely inwardly on apical half into pair of triangular processes which are strongly or weakly serrated marginally and sharply pointed at apices, midventral portion widely and weakly swollen, its base as in H. tamu, in lateral view rather narrow, tapered apically and pointed at apex; length of lamella antevaginalis nearly 0.6-0.8 mm. Lamella postvaginalis with strong, transversely oval, large swelling just posterior to ostium; posterior portion of lamella postvaginalis widely and weakly swollen. Ductus bursae and ductus seminalis as in H. tamu.
Specimens examined. -44(21&, Nepal (BLKU); 4(, Sikkim (MNHAH); 7(1&, Bhutan (BLKU).
Remarks. -H. moorei had been regarded as a subspecies of H. androcles by Riley (1929) and Evans (1932) . However, it was recently revived as species by D'Abrera (1993) and Huang (1999) . Huang (1999) concluded that moorei consistently differed from H. -33, H. eventa, ventral view; 34, ditto, lateral view; 35, H. androcles, ventral view; 36, ditto, lateral view. 33 34
36
androcles in the presence of the crest of the valva (a small projection on dorsal inner margin of valva) in the male genitalia. For this reason, I also treated moorei as a distinct species. Huang, 1999 (figs. 43-45, 48, 49) Male genitalia (figs. 43-45). -Lateral process of tegumen as in H. tamu, but slightly shorter, slender and always terminated slightly anterior to distal portion of socius. Socii in dorsal view moderately thick and rather narrowly divergent as in H. moori, more strongly extended posteroventrally. Falx and saccus as in H. moorei. Valva in lateral view rather narrow, strongly elliptical and produced on apical portion into small dorsal protuberance; dorsal inner margin produced posteriorly at base of costa, weakly and narrowly concave at middle, subapical to apical portions rather weakly serrated, basal process of costa long, rather slender, acutely triangular and pointed at apex; ventral inner margin almost straight, only slightly arched and serrated on posterior half. Phallus similar to H. tamu, but suprazonal portion distinctly shorter than subzonal portion. Juxta as in H. tamu. Length of male genitalia: 1.9-2.1 mm.
Heliophorus gloria
Female genitalia (figs. 48, 49). -Lamella antevaginalis in ventral view rather long and wide slightly beyond basal half, rather inwardly produced before apical half into pair of short triangular processes which are serrated on outer margins and more narrowly divergent from each other, midventral portion as in H. moorei, its base as in H. tamu, in lateral view as in H. moorei; length of lamella antevaginalis 0.5-0.6 mm. Lamella postvaginalis with strong, transversely oval swelling just posterior to ostium as in H. moorei; posterior portion of lamella postvaginalis moderately wide and rather weakly swollen. Ductus bursae rather short, with very short, protuberance-like coecum bursae posteriorly. Ductus seminalis arising from dorsal portion slightly anterior to base of corpus bursae.
Specimens examined. narrower than in the other species of this group. However the structure of the valva is most closely related to the tamu-group rather than the yunnani-or the saphir-groups, and this species also shares the other five autapomorphies with the tamu-group as mentioned above.
Heliophorus oda (Hewitson, 1865) (figs. 50-52, 56, 57) Male genitalia (figs. 50-52). -Lateral processes of tegumen as in H. moorei or H. gloria. Socii in dorsal view moderately thick, rather narrowly divergent as in H. moorei. Falx weakly curved throughout length. Saccus slightly longer than that of H. tamu. Valva in lateral view rather large and broad, elliptical but expanded on apical portion, and ended as truncate apex with small dorsal projection; dorsal inner margin produced rather posteriorly at base of costa, weakly and widely concave at middle, apical portion with short pointed projection, basal process of costa long, very slender, style-like and sharply pointed at apex; ventral inner margin narrowly and rather deeply curved, and strongly produced at apical portion into triangular process bearing minute serrations at apex. Phallus and juxta as in H. tamu. Length of male genitalia: 2.0-2.3 mm.
Female genitalia (figs. 56, 57). -Lamella antevaginalis in ventral view strongly, narrowly and longitudinally swollen on midventral area of basal portion, produced posteriorly into very broad, short process which is roughly and strongly serrated marginally but weak on mid-posterior margin, its base much more strongly expanded posterolaterally on both sides; midventral swollen area of lamella antevaginalis narrowly extended anteriorly and widely bulged posteriorly, anterolateral portions narrowly and weakly concave as furrow; lamella antevaginalis in lateral view broad, weakly tapered apically and serrated at apex; length of lamella antevaginalis 0.5-0.6 mm. Lamella -46, H. moorei, ventral view; 47, ditto, lateral view; 48, H. gloria, ventral view; 49, ditto, lateral view. -56, H. oda, ventral view; 57, ditto, lateral view; 58, H. bakeri, ventral view; 59, ditto, lateral view. 50 51 52 53 54 postvaginalis with strong, longitudinally oval swelling just posterior to ostium; posterior portion of lamella postvaginalis rather widely and strongly swollen. Ductus bursae rather long, with very short, protuberance-like coecum bursae anteriorly. Ductus seminalis arising as in H. tamu. Specimens examined. -6(, Jumla, Nepal (BLKU); 2&, Kulu, India (BMNH).
Remarks. -In appearance, this species is similar to H. bakeri. However, it differs from the latter in having the tegumen of the male genitalia bearing a pair of long lateral processes, and the apical truncate valva with a small dorsal projection. Evans, 1927 (figs. 53-55, 58, 59) Male genitalia (figs. 53-55). -Lateral processes of tegumen almost absent, only slightly produced. Socii as in H. oda, but more convergent on apical 1/3. Falx as in H. oda, but more strongly curved. Saccus similar to H. oda, but in dorsal view more slender. Valva in lateral view rather large and broad, elliptical and rounded on posterior margin; dorsal inner margin produced laterally at base of costa, narrowly concave at subbase, produced into large, triangular process at middle, subapical to apical portions smooth, basal process of costa rather long, triangular and pointed at apex; ventral inner margin weakly concave, slightly serrated and weakly produced at subapical portion. Phallus as in H. tamu. Juxta shorter. Length of male genitalia: 1.8 mm.
Heliophorus bakeri
Female genitalia (figs. 58, 59). -Lamella antevaginalis in ventral view small and slender on basal 2/3, produced posteriorly on apical 1/3 into pair of sharply pointed triangular processes, midventral portion narrowly swollen, its base not connected with oval swelling of lamella postvaginalis on both sides as in H. tamu, invaginated just anterior to both sides into weak concavities of which ventral portions bear pair of small bumps; lamella antevaginalis in lateral view rather broad basally, gently tapered, small and weakly swollen dorsally at middle, pointed at apex; length of lamella antevaginalis 0.5 mm. Lamella postvaginalis with weak, small, oval swelling just posterior to ostium; posterior portion of lamella postvaginalis rather widely and strongly swollen. Ductus bursae rather short, with very short, protuberance-like coecum bursae anteriorly. Ductus seminalis arising from dorsal portion distinctly posterior to base of corpus bursae.
Specimens examined. -1( 1&, Kashmir (BMNH). Yago et al. 2000 ). -Lateral process of tegumen triangular, rather short, thick and terminated distinctly anterior to distal portion of socius. Socii in dorsal view narrower on composite area of basal portion, very narrowly divergent from each other, rather slender throughout length. Falx rather weakly curved throughout length, hooked at apex. Saccus long. Valva in lateral view elongated, narrowed, rounded on posterior margin; dorsal inner margin with small protuberance at base of costa, very weakly and broadly concave at middle, subapical to apical portions widely swollen; ventral inner margin almost straight, lacking projections. Phallus long; suprazonal portion distinctly longer than subzonal portion; dorsal surface of perivesical area surrounded by strongly sclerotized cornutus with several denticles. Juxta very long, about as long as valva; anterior portion of juxta produced into pair of small coeca which are represented by weak invagination on ventral inner portion; posterior portion of juxta strongly produced posteriorly into pair of very long triangular projections. Length of male genitalia: 2.3-2.5 mm.
Female genitalia (figs. 77, 78, modified after Yago et al. 2000) . -Lamella antevaginalis in ventral view cylindrical, rather long and narrow on basal 1/4, produced posteriorly on apical 3/4 into pair of long, slender, triangular processes which bear short spines marginally, tapered apically and sharply pointed at apices, midventral portion very weakly and widely swollen, its base extended inwardly on both sides but not connected with oval swelling of lamella postvaginalis, in lateral view narrow, slender, tapered apically and pointed at apex; length of lamella antevaginalis 0.9-1.1 mm. Lamella postvaginalis with large, posteriorly tapered, longitudinally oval swelling just posterior to ostium; posterior portion of lamella postvaginalis narrowly and strongly swollen. Ductus bursae rather long, broad, with very short, protuberance-like coecum bursae anteriorly. Ductus seminalis arising Remarks. -Yago et al. (2000) recognized the saphir-group (including only H. saphir) as a species group within Kulua. While Huang (1999) , published nearly simultaneously, considered that H. saphir, H. saphirioides Murayama, 1992 and H. brilliantinus Huang, 1999 should all be assigned to a subgroup because of the following characters: 1) the more rounded wing-shape, 2) the fully developed cornutus, 3) the longer transtilla, 4) the reduced lateral process of the tegumen and 5) the apparent distal projection of the valva. I accept the latter (5), however the remaining characters are not synapomorphic for the speciesgroup. Firstly, rounded wing-shape is considered plesiomorphic in the subgenus Kulua (Yago et al. 2000) . Secondly, the fully developed cornutus is possibly apomorphic, but it is also observed perhaps independently in H. yunnani D'Abrera 1993 ( fig. 76) . Thirdly, the longer transtilla (a basal process of the costa of the valva) is not observed in H. saphir (figs. 61, 62) . Finally, the length of the lateral process of the tegumen is variable in each species within Kulua as mentioned above.
As a result, the apparent distal projection of the valva, which is produced posteriorly into a broad and rounded process without marginal serration, is the only character presented by (figs. 61, 62, 65, 66, 69, 70) that is synapomorphic for all three included species. In addition to the valva, the socii, which are narrowed on a composite area of the base and not as strongly divergent posteriorly, are also considered herein as a synapomorphy for the three species (figs. 60, 64). Thus the saphir-group sensu Yago et al. (2000) should be modified based on the above new definition, and comprises the following three species: H. saphir, H. saphirioides and H. brilliantinus.
Incidentally, the developed E 3 markings on the underside of the hindwing and the juxta with extraordinarily elongate paired processes, which were autapo- (Murayama 1992, fig. 66 ) and H. brilliantinus (Huang 1999, fig. 71 ). Hence these two character states are considered as apomorphic for only H. saphir. Murayama, 1992 (figs. 64-67) Male genitalia (figs. 64-67). -Tegumen, socii and saccus as in H. saphir. Falx similar to H. saphir, but more strongly curved on distal portion. Valva in lateral view broad but rather narrowed toward distal portion and rounded on posterior margin; dorsal inner margin produced posteriorly at base of costa, weakly and rather broadly concave at middle, subapical to apical portions widely swollen, basal process of costa very long, slender, style-like and pointed at apex; ventral inner margin widely and very weakly curved, lacking projections. Phallus and cornutus as in H. saphir. Juxta similar to H. saphir, but shorter and less than half of valva. Length of male genitalia: 2.2-2.4 mm.
Heliophorus saphirioides
Female. -Unknown. Specimens examined. -2(, Yunnan, China (KNHM & MNHAH).
Remarks. -In the male genitalia, this species is very similar to H. brilliantinus (figs. 68-72, after Huang 1999) . It is said that the distal portion of the valva is much narrower and smaller than in the latter species. However, I have examined one male identical to H. brilliantinus in general appearance, of which the valva shows the same structure as that of H. saphirioides. It is possible that the valva varies in its distal shape among individuals or changes its shape with direction of observation. Hence H. brilliantinus may be a seasonal form or individual variation of H. saphirioides. Abrera, 1993 (figs. 73-76, 79, 80) Male genitalia (figs. 73-76, after Yago et al. 2000) . -Lateral process of tegumen triangular, short, posteroventrally extended slightly beyond middle of socius. Socii in dorsal view long and slender throughout length, widely divergent from each other on basal 1/3, then gently convergent on apical 2/3. Falx evenly slender, long and weakly curved throughout length. Saccus long. Valva in lateral view rather long, narrow, tapered from apical 3/4 to apical portion and ending in small dorsally projected keel; dorsal inner margin almost straight, strongly curved inwardly at apex, base of costa with slightly swollen flange bordered by internal ridge on outer surface of dorsal margin, lacking special projection; ventral inner margin straight, minutely serrated throughout. Phallus long; suprazonal portion distinctly longer than subzonal portion; dorsal surface of perivesical area bearing short, narrowly sclerotized cornutus with several denticles near vesical opening. Juxta long, about as long as valva and more flattened dorsally; anterior portion of juxta strongly developed, forming pair of large coeca represented by broad and deep invagination on ventral inner portion; posterior portion of juxta produced posteriorly into pair of long triangular projections. Length of male genitalia: 2.0 mm.
Female genitalia (figs. 79, 80, modified after Yago et al. 2000) . -Lamella antevaginalis rather slender and Y-shaped, in ventral view long and plate-like beyond basal half, produced before apical half into pair of slender, weakly tapered processes, midventral portion almost flattened, its base extended outwardly on both sides and connected with pair of funnel-like concavities present on lateral portions of oval swelling of lamella postvaginalis; lamella antevaginalis in lateral view very narrow, slender, weakly tapered apically; length of lamella antevaginalis 0.8 mm. Lamella postvaginalis with small, rather longitudinally oval swelling just posterior to ostium; posterior portion of lamella postvaginalis cordate, almost flattened, only weakly swollen. Ductus bursae rather long and slender, with short coecum bursae anteriorly. Ductus seminalis arising from dorsal portion of base of corpus bursae close to ductus bursae.
Specimens examined. -6( 3&, Yunnan, China (KIZC & MNHAH).
